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REVIEWS. 69 

Aufgaben aus der Niederen Geometrie. By I. ALEXANDROFF. Pp. v, 
123. 1904. (Teubner.) 

This is the German edition of a useful introduction to methods of attacking the 
solution of geometrical riders. It was translated from the Russian into French 
some years ago, and was at the time reviewed in these columns. We are glad to 
call attention to the German edition, as to the student who knows French and 
wishes to pick up German mathematical terminology, the two volumes may prove 
of considerable value, quite apart from the intrinsic merits of the book. 

Lehrbuch der Differenzenrechnung. By D. SELIWANOFF. Pp. vi, 92. 
1904. (Teubner.) 

This is a handy little introduction to the Calculus of Finite Differences, simply 
and clearly written. The first part deals with introductory matter, interpolation, 
and the approximate values of certain integrals. The second treats of summation, 
the J. Bernouilli Function, and Euler's summation formula with its applications. 
The third is devoted to linear difference equations of the first order, and linear 
difference equations with constant coefficients-the whole being subject matter of 
Boole's first eleven chapters, but treated lightly and on a smaller scale. 

Lehrbuch der Analytischen Geometrie. By 0. FORT and 0. SCHLOMILCH. 
Vol. I. Analytische Geometrie der Ebene. 7th edition. Revised by 
R. HEGER. 1904. (Teubner.) 

This, the seventh edition of a book, the special characteristic of which is its 
clearness and simplicity of exposition, is revised and improved in various details 
by Professor Heger of the Polytechnic at Dresden. The second, third, and fourth 
editions were edited by O. Fort, and it is one-and-twenty years since the fifth 
edition was revised by Professor Heger. The ninth and tenth chapters deal with 
lines of a higher order than the second, with transcendental lines in general, and 
spirals and the usual roulettes in particular. 

M6thodes de Rdsolution et de Discussion des Problmes de 
Gdom6trie. By G. LEMAIRE. Pp. 224. 1904. (Vuibert et Nony.) 

This is a good representative of a type of compilation of which we have but 
few instances in this country. It covers much the same ground as Petersen and 
Alexandroff, both of which are available in French. There is something to be said 
for the view that a boy taught, as until recently he has here been taught, will not 
necessarily take "in his stride" and without preparation in some detail, such a 
grasp of the different methods by which a problem may be attacked as he will 
after the study of such a volume as this. The names of the sections will 
sufficiently indicate the lines on which the book is constructed: Loci; method of 
the intersection of loci; determination of a line (envelopes, lines through a fixed 
point, lines parallel to a given direction); translation, rotation, symmetry, 
method of similar figures; figures similarly and similarly situated, inversion; 
transformation and division of figures. Many of the solutions of problems are 
accompanied by discussion in detail, most unusual with us, but a process especially 
commendable in the case of intelligent boys, who often find this method a source of 
much inspiration. 

Advanced Course in Algebra. By W. WELLS. Pp. viii, 581. 6s. 6d. 
1904. (Heath.) 

The course that is covered in this volume is hardly what we should call 
"advanced" algebra in this country, and yet we are told it is intended to meet 
the needs of "Colleges and Scientific Schools of the highest rank." For the book 
contains no more than is to be found in Smith's Treatise, or Hall & Knight's 
Higher Algebra-not so much, indeed, for the subject is not treated with the same 
detail. It takes nearly four hundred pages to bring the student to the end of the 
chapter on the binomial theorem, and only one hundred and fifty pages are devoted 
to permutations and combinations, probability, continued fractions, summation of 
series, theory of numbers, determinants, and theory of equations. Simple, 
simultaneous, and quadratic equations take up one-fifth of the book. Graphs are 
well to the fore in dealing with equations generally, the theory of the irrational 
number, derivatives, multiple roots, Sturm's theorem, and discontinuous functions. 
The chapter on involution contains the binomial theorem for positive integral 
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exponents, proved by induction. The explanations are generally thoughtfully 
and clearly put, but now and then are overdone-as, for instance, in the case of the 
finding of the square and cube roots of an algebraical expression. We notice as 
an example of the author's reluctance to enter into detail, that he is content with 
instructing the reader to reject the negative value of x, where n is the number of 
terms in an A.P., without attempting to give any interpretation of the apparent 
anomaly. The following is the only definition of a function we can find: "A 
function of a number is any expression which contains the number. Thus the 
expression 2x2 - 3ax + 5a2 is a function of x." If it were worth defining at all it 
was worth doing better than this. But on the whole the book is sound, carefully 
considered, and equal to, if not better than, any American text-book we have 
seen. The questions at the ends of the chapters seem well selected, and the book 
itself is well printed and nicely bound. 

The Collected Mathematical Papers of James Joseph Sylvester. 
Vol. I. (1837-1853). Pp. 650. 1Ss. net. (Cambridge Univ. Press.) 

"As an artist delights in recalling the particular time and atmospheric effects 
under which he has composed a favourite sketch, so I hope to be excused putting 
on record that it was in listening to one of the magnificent choruses in the 
'Israel in Egypt' that, unsought and unsolicited, like a ray of light, silently stole 
into my mind the idea (simple, but previously unperceived) of the equivalence of 
the Sturmian residues to the denominator series formed by the reverse con- 
vergents. The idea was just what was wanting, the key-note to the due and per- 
fect evolution of the theory." ' It is, as I take pleasure in repeating, to a hint 
from Mr. Cayley, who habitually discourses pearls and rubies, that I am indebted 
for the precious and pregnant observation. .. A distinguished mathematical 
friend in Paris communicated to me with great admiration Professor Hesse's 
result overnight. I ventured to affirm that to one conversant with the calculus 
of forms, the problem could offer no manner of difficulty. An hour's quiet 
reflection in bed the following morning or morning after sufficed to disclose to me 
the true principle of the solution.. . . Guided by an instinctive sense of the 
beautiful and fitting, in a happy moment I have succeeded in grasping this much- 
wished-for representation, with which I propose now and forever to take my 
farewell of this long and deeply cogitated theorem. A morning or two after the 
enquiry reached me, in a walk before breakfast by the side of the ornamental 
water in St. James's Park (a time and place by no means, according to my 
experience, unfavourable to the aspirations of the analytic muse) I had the satisfac- 
tion of falling on the rather piquant demonstration above given. . ." 

The above, taken at random, extracts from this stately tribute to the genius of 
Sylvester, the first volume of which lies before us, effectively illustrate certain 
characteristics of one whose name is written in letters of gold on the roll of 
English mathematicians. And although they are taken from papers which were 
written before he had reached the plenitude of his powers, the same characteristics 
stand out in deeper relief as time goes on, and will be as dominant in the last of 
the volumes of his collected papers as they are in the first. They exhibit in the 
most striking manner, occurring as they do in papers dealing with the most 
abstruse forms of mathematical thought, Sylvester's intense enthusiasm for his 
subject, and the fine spirit of loyalty and admiration for the intellectual powers 
of his great collaborateur in the development of the theory of invariants by which 
the writer was ever animated. It is rare indeed to come across notes so entirely, 
so innocently personal in the pages of a mathematical memoir. 

The present volume contains 68 papers, varying in length from one or two to 
160 pages. The longest is entitled " On the Theory of the Syzygetic Relations of 
two Rational Integral Functions, comprising an application to the Theory of 
Sturm's Functions . .." It also contains his dialytic method of elimination, the 
Essay on Canonical Forms, and some of the earlier of the investigations in the 
theory of Invariants. It is most interesting to trace the steps in the development 
of the latter theory, in which Sylvester played so important a part. "The 
theory of Invariants," says MacMahon, "sprang into existence under the strong 
hand of Cayley, but that it emerged finally a complete work of art, for the 
admiration of future generations of mathematicians, was largely owing to the 
flashes of inspiration with which Sylvester's intellect illuminated it." For thirty 
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